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(57) Abstract: A technique of automatically identifying a biopolymer with high accuracy by mass spectrometry, dispensing with the 
need for calibration before start of measurement and addition of an internal standard to the sample. In the method, the measured mass 
value X obtained by mass analysis is collated with a predetermined database to search for candidate molecules, a given number of 
candidate molecules at high similarity rank are selected, the measured mass value X is corrected by using the candidate molecules as 
the internal standards, the relative error Ec between the corrected mass value Xc of each candidate molecule and its theoretical mass 
value M is calculated, the standard deviation Sec of the relative errors is determined, an allowable error Tc for database searching is 
determined from the standard deviation Seci and database searching is conducted again while referring to the allowable error Tc. 



Woffc4/023132 Al llllllllllllilllllllllllllllllllllili 



(57)S<&: 

^^^ff^^mm t vx m\^^xmmnAmx^i^jEv^ mm^^(o^jE 



-wo 2004/023132 




'CT/JP2003/011298 



1 



m m m 

Cl®^^gS©«^fc:iav>SSS^«fth (JJ^T. TMSj (mass sp 
ectrometer) hW^ir^„) XS'JfS i^J^©^ :^ ^^b^fe'ff ^ 



wo 2004/023132 



2 



'CT/JP2003/011298 



wo 2004/023132 




'CT/JP2003/011298 



3 



wo 2004/023132 ^rCT/JP2003/011298 



±mi^^^Mm^m^-r^rc:ib\z. T^mm-^it. i^iyo (i) ~ (?) <D^m 

- M-^ ^ * S d 13 J; -p T i^M^^ ^ -r i. 7*- ^ ;^ tfef^^J® o ( 3 ) 

y h li^f 5g/J^— ^itt^ (ry=axM+bj ®^tf 5^;^ tiSiS^o M 

(Xc-M) /M= (X-M) /M- (aM+b) [X{d:^«^M^^ X c tt^ 
lEHS-lii. MttailSMfiS]*»&«;S^*^?i^b^ ^ : X c=X-M (aM+b)- 



wo 2004/023132 ^|CT/JP2003/011298 



o 

{±. ±IB^©M (aM + b) (Dm^mmiM'^T&^^^^'JBimtfi^^o a, b®« 
tt. -JiSlCX^ X c ^:iti^b■C5l^Siw/J^$V^fea^). M (aM + b) =Xc (aX 

+ b) t-i^^^o iLn^±Ba^vii^:Khx. xc=x-xc (ax + b) ^n^o 

Clti^^f^b. Xc=X/(l+ (aX + b)) :^^^^mx. CO^S^V^Ts 
C D - R O M ■^®fl&®W«IBIIi*««^^*i#^t- S o 
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:^^^^^bfe^^^il^i»MS:9-Wti-^fe-3-Cx #b<tt^ m^(DTir^.(^ 

-'cm^^'¥om^<o-( m-(y^>) §®^b> ^<dt:^7 ^ v'-'^mmy 

p^ai>S?>As^55j^aJi>S?l5^ (2^it7T^;Vo HM^it^^o) {c^^bfe_hi?> 
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il«^$n■CV^S«ffiCDMa s s 1 y nx (Micromasstt) ^© V7 V^:^T^m 
t (Matrix Science^t) ^(Dy'Sr y h ^ ^i^T^m^^tUMl^n'^ ^ ii 

(CD-fey •^mxy^&ito >&*5> -fey h©;^^^ n}±x /gStf-fiUMA^aiJl^^ 

i^iN-c. BuiBbfcM«^^^^m^JiiJ^a:-:^-?:^t>*W^n-r^fe^M^t^^© 
SI«JRSfflXi:aiSrMS^iM©fflM88ME?fe. ife^ (i) K:tJ&o-c»ffi-rSo 

E= (X-M) /M (1) 

m^'^'C. flu|B^JIiK:J;ot^#e.nfe*BM^IIE©^i&«mE;feife^ ( 2 ) K: 
inE=S (E) /n (2) 

t5l3*aMmME©^gipii^sE5£i>:^ (3) i:iSt5v>-r#m'rSo c: 

SK= {2 (E-mn) V (n-l)}'K«' (3) 

^*c^3|^J^^M©;^§^^B«^) c:n^£^a!l©MX*»e.^b§l< tic: 
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omMmmE c= (xc-m) /ut-r^ii. ec = e- (aM+b)o bfc*^ 

o-r> 

(Xc-M) /M= (X-M) /M- (aM+b) (4) 

[XttHSlM^N X c tt«i5iE«iii> MttaHM^ii] 

JilB (4) ^^^Bb-C^ (5) ^n^o 

X c = X-M (aM + b) (5) 

±m^ (5) <z) TM (aM+b)j (om^mmm-ST&i^^-^^'-^^i^^^'' a, 

-ISICX. Xc ilJtiKLt^^mt^'J^^V^©-??. M (aM + b) =Xc 
(aX + b) i:-C-t^**^s cin?£±IBi5; (6) Kif^XbXs (6) ^n^o 
Xc=X-Xc (aX + b) (6) 

ci©^ (6) ^mm^-c^^^hd!.^ (7) izm^^^x. ^xommm^m^^ 

Xc=X/ ( 1 + (aX + b)) (7) 

«;:j3. mmm'i^:^mmniz^1,f^ rbj i: raj {±s ^n^niJl^ (8). 
(9) c j;oT^i6i>c: itAS-C §So 

b = 2 {(M-mw) X (E-mB)} /S {(M-mM)-:.2} • • (8) 
a = mK — b X niM ( 9 ) 

lUMtt. igffii9-^©SiirKMM©^^#-efeot:. ifeS: ( i o ) 
M J: -c? X ^ ^ ^ i: *^ 1 S o 

mM=S (M) /n (10) 
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E c = E - (aM+b) (11) 

i^v^-Cs mm^'i'^^^^^tn^nrcmnmmEo= (xc-m) /m©w 
mmj^.jSLV^mmmms.o^. ^n^n^fe^ (12). (is) tc^r3VNT^«)i»o 

mEc=S (E c) /n (12) 

Sec= {S (E-mEo) V (n-l )}<'/='> (13) 

T c =K X Seo (14) 

[K= 1 . 5 — 3 . 0 ] 

fe:5K=3t3j£^t:)-SCli:Asai*i»o «::fes Mascot (Matrix Science^:) 
<5^-.^^-;;^V7 b'>^T©®'&-t-(*> ^a«Jl-K=l. 5^$gffl-e§So 
^tfetbfeltiSBfF^I^^T c (TCi) Kl^-t3V>-C. 

Tc3-^- • • )> M^^^OSaiM^^l^^^o 'S^^^ BuiBTcitt-liie©«5 
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T = L- (2eV)M-l/2). (m/z) Ml/2) (15) 

U7bl^J;D^»^So «0^^#tcj;t>-r«. cHfe ©^»l^ J: lOOppm 

(HlfB^^y 1 ) 
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XsbLmT)V^^><DYVyi^>m<tmi O O f mo I^&HPL C-MS/M 

ions search J; D 5^-^ ^-^^^^^^T o feo (^^^^^^-^^ Peptide Tolerance 
250ppm, MS/MS tolerance 0.5Da) 

m/zil<DmMmmE ((X-M) /M. ^^Sippm) S^i«>. ^nSraiirm/ 

(.mim^w) (D^i^m\^mi ? o ppin-cfei**^, E©«e,o#t±i 5 0 
mim^^vtzo ii(DEc(D«e>o^ mmmm-^i^m) **e,^4?>fcv^ 

_ ^ ^ p{ - lis Peptide Tolerance 18ppm, MS/MS tolerance 0.080Da 

ofeo C©M=KjEfcl«tt>^ =^^^®fF^mM*s2 5 0-*l 8ppm. 0. 5-^ 

(|IJ£«»J 2 ) 

-Cl^S'<:7•5=-^•SRLDQELK^^^*CJ:^)^^bfeo 1 0 Of 

mo 1 *±ia©AJflitiT;v^$>® b 'J •^ty>mihm i o o f mo i nm^v.. 
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mmVinm^n-otCo mnO^m^kW {^m^-^^^—^^ peptide Tolerance ISOppm, 
MS/MS tolerance 03Da) "C^. tt^ 2 El tdS^-T J; ^ J^liP^ b^o 

r^b- (EKLTQELKJiSRLDQELK) ©Sl&fi^&^fiS'f (■b> y 

CS^bfeo SRLDQELK (^4SI^H3) Tja-r-^-rO-f 
VMSaKlJR^aOlCMU. EKLTQELK (^4iaH93) X-(*2o®^)&ofc 
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Select All j Select None | Search Selected 



Archive Report | 



1. WEBL HUMAN Mass: 118609 Total score: 48 Peptides Batched: 1 

(076041) NEBULETTE (ACTIN-BIWDING Z-DISK PROTEIN 
ncheck to Include this hll In archive report 

Query Observed ir(expt) Hr(calc) Delta Hiss Score Ranic Peptide 
1 494.7678 987.5198 887.5236 -0.8037 1 51 1 ICDLEHEIK 



2- gl 115082248 Haas: 62588 Total score: 42 Peptides eatched: 1 
(NM_038187) von Ebner ninor salivary gland protein [I^oibo sapiens] 

P Check to Include this hit In archive report 

Query Observed ir(expt) llr(caic) Delta Hiss Score RanIc Peptide 
1 484.7878 987.5188 887.5800 -0.0401 1 42 2 EKLTQELK 



3- RS9 HUMAH Hass: 22504 Total score: 41 Peptides eatclied: 1 

(P48781) 40S RIBOSOUAL PROTEIN S9 
n Check to include this hit In archive report 

Query Observed HrCexpt) Hr(calc) Delta Hiss Score RanIc * Peptide 
i 484.7678 987-6188 887.6348 -0.0148 0 41 3 SRLDQELK 



Total score: 37 Peptides eatched: 1 



4. RAP I HUHAM Mass: 

(P35241) RADIXIN 
F Check to include this hit In archive report 

Query Observed Hr(expt) Hr(caic) Delta Hiss Score RanIc Peptide rj 

iJ 1 
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Sebct All I Select None j Search Selected | Archive Report | 



1. RS9 HUMAN iass: 22504 Total score: 43 Peptides Batched: 1 
(P46781} 40S RIBOSOUAL PROTEIN S9 

n Check to include this hit in archive report 

Query Observed llr(expt) Mr(calc) Delta Hiss Score Rank Peptide 
1 434.7991 987.5826 987.5349 0.0477 0 43 1 SRLDQELK 

2- gj 1 15082248 Hass: 52666 Total score: 39 Peptides Batched: 1 

(NM_033197) von Ebner minor salivary gland protein [Homo sapiens] 

r" Check to Include this hit In archive report 

Query Observed HrCexpt) llr(caic) Delta Hiss Score Rank Peptide 

1 484.7991 987.5826 - 987.5600 0.0225 1 39 2 EKLTQELK 

3. gl 113994164 Hass: 116230 Total score: 85 Pept ides' Batched: 1 

(N031456) Charcot-Marie- Tooth duplicated region transcript 1 [Homo sapiens] 

P Check to include this hit in archive report 

Query Observed Hr(expt) Hr(calc) Delta Hiss Score Rank Peptide 
1 494.7991 987.5828 887.5348 0.0477 0 36 3 ENLESRLK 



4. gl 14606569 Hass: 58610 Total score: 23 Peptides Batched: 1 

(NHJ03948) eye 1 in-dependent kinase- 1 ike 2; p58 KKIAMRE protein kinase; CDC2-reiated kinase 

P Check to Include this hit in archive report 
Query Observed Hr(expt) Hr(caic) Delta Hiss Score Rank Peptide 

±1 I 
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